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(54) BgK<D£;fc] DNA7W, DNA7WKMt0m RtfDNA7WffiS«fi 
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^^(CSB^J^^TV^DNAT U>T finite £i*r£ r. i Id 
<fc o T # y h <D jfeStSrfr 5 DNAT W K^-Sl D ^ 
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r t £ -T £DNAT W 0 

[It*® 2] M15*#s/ MifitfIBE?ijoSS*ipj^»L 

S:4#*4:i-<58ll**l^|B«(ODNATWo 10 
fvO*5 w t *4*«fc t-*»#«lfcfB*0>DNAT Wo 

-To 

9 20 

wmm&<Dmmz.mm ztix^zmvimtk. 

5f*#® 5 fcllEttODNAT Wo 

[ft*® 7] »*«ld»e>6<OV^"fnd»^lB«ODNAr 

5 r t t -T 5DNAT W gg^S* «9 ^So 

[W** 8] W3fr^2, 4. 5, 6<OV^tU^^fE«(D 
DNAT WSrlelteS^rSw^JCto-CHtrlB^sKy h 

m k -r Z> DNAT W t> gf 0 

[ft*® 9] It*® 3, 4. 5, 6 0V^*t3&^IB*0 

5 r £ *«f« £ "T 3DNAT W 9 
[»*510]BI*S4, 5. 6 0t>i"tL^E«ODN 
AT WSrlHHteS-frSr irtCtoTWIB^aKy hcojfe^ 

*«WB4r*U E.otu so 



[ft*® 1 1 1 HUfSDNAT W <DJ®mzW o huIBDNAT ^ 

mm%^-tz> r. t £ -r sa*® 7^bio©v^f 

[ft*®l 2] DNATWf SrB^U lelfe^-^^IeJtea 

h ffilt £ ft 5 % £ HulBDNAT W (cRg*t-r 5 BB 
(HJlEDNAT W±JcB8*#*ixS3fe^ffirffiDNAr W irOft 

MiEDNAT w ^ b (D^yt^m-r^s.M^m^ 
^k, 

ffjIBDNAT W<D^*5r b^e><0**Srtftffl"t*5*3t* 

«fEK****ffl3t*5Rr4, ItjfBDNAT u-^ \Z.j&tiLZtiX 

miEDNATW^»J«SJxT 
V^57 KU^^-^«JiS^^«uie»J»^«^^ «9T 

3] I«EK»)I6«U1***W:. bmISDNAT u 

-r 9 buIbdnat u>r <Dmm<o&ni£&$k't2> 

«Jfrf 5 r fc t "T 5 DNAT i/^Y SitSgo 

5] BuiEDNATWa* h7jx^v/-7- 

flglEDNA^a— ^(DH^kOR^flftlB h7 y*^^— 

WLt-fZm&mi 4{C|Ett(DDNAT 
[»*S l 6 ] mrlBDNAT u>T W:K*Bt 0 RTIBftT K v 

hijIE^tK^ h^^mjIEDNA^n— ^(^H^b^BR^. m 
1ST mFlB^^^ ^>SufEDNA 

1 4*fcttl 5{:Et^DNA7WSitgio 
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^4#®^-T5IS^3Si 4A»bl 6 <D^1*ft*>lc:Etttf>DN 
[IS^lS] fflfiSrHJEU 0K£-tf5lE|i|te«*^ 

&&tmmm%mfr h mm £ tizft&iftm&mcmM't 
sunt****. 

mmmm±izmkt ztizxt intEstE t comnm 
mziSLSfemmxMfr h ma * ^z>%\z. x s ttimmm* «> 

J: !>SJ» SftTV^ r fc 5DNAT u 

&w&mmytMk, 

S9 IS^M^ Ui JB 6 fib *f £ ft 5 ft Sr 99 lEg® K H8tt 

«TlB3tSJ6tt«fliaS»*« ftS»> <b * ft 5 * £ SWB 
X*«z:BBi*r SHMtft** t . 30 

SWBffiMtftfflflJ fe ffi» £ ft* ft J: « WEStS** 
#«MBfc. iHEaE«Jblc»*SixTW^5r K 

tHL4rfT5«ffi£&*U 40 

mmmmmm k * r> m w § v ^ 5 r £ * t -r 5 dn 

AT WtttSftH. 
[S»*52 0] «WBR»**Hl**3Rtt. 1»E£«0>Ie1 

*fcf*l 9lCE*ODNAT U-rSjf^Bo 
[0 0 0 1] so 



4*36-r-5DNA^5/^ DNATWf\ foS^ttDNAT y-feW 

t/KDNAT W»5S36«^H-rs e 
[0 0 0 2] 

So 

.[ooo3] ■toj:53ie j 3 L v^<^"c<oiftflc(o«3e. -r 

5fc*©8ti:LT, DNAT W*fcttDNA^-y^ C: 
t?H\ DHA7W"t?«fH*5) Xt5*0>R**9S«J&* 
BWSix, »Bte:«SftTV^ 0 9 
^ = > fitte, ScanArray > V — X £ V * 9 £ *0>D 
NAT U-Y „ RWDNAT WK*a9»«SrBE*bTV^ 

KEJBtt*<D J: 5 K LTH]^£ftS 0 
[0 0 0 4] DHATWtt. DNAXn — X<7>lot?$>S@f 

[0005] ss^urii. tfy^mm. s±mm. ^ 

[000 6] -o^DNAT l/Y^*t?li, r*>«fc5ft* 
*y h (150 Atm— 500m mO^PST^ h y ^*WciB?lJ£ 

[0007] y =r^ ^ KSrHSibi- s 

[0008] 7t h!)y^77>f -Sflt, Fordor^tC 
J:oTBH*Slx^:atff-C (Science. 251^ 767M (1991 
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&XZZ 0 

[0009] sr. m%L±mcz.<D&mm*m-tz>T ^ 

J: o T DNAT W &fm S ix 5 . 
[0 0 10] &fc. >T ^ v?x7 hftflfl^ol^TJe^ 

«f*. r<DJ:5*»**lOKHzS«(^«»|-eltai-*-5r 
[0 0 11] I^i^Ny^v^x^ hg§g£r^ofcDN 

^v?xy Mt«4r«ofcDNATW|8Jfi»»c«:. 
<t>VX2mmhZ> 0 \^Yttztz\^<0^ bm 

[0012] fctzliSff)^ >^ S?* >j/ h3£««r/Bl^fcDNA 
rwSSSltt, 5R«iio«BiaE*rlfe*i"5 
•WSrBfHo^aKy b^ITt5f^^oT^^ e ft 

h36«*fflV^T»*UTSttfttt1ftJCLfc«. DN 
AT l^>f ^flc^gfH(DttS(03|g^SlS»fP**lfi^So 
COgS. -f^^x5/F»^|tI(7)ITiao 



6 

[0 0 13] — *\ -rJUf-^y Y<D4 l/?i?=.y 

h « teg? Moi&s & mm&& £ it * r t zmmc 

[0 0 14] fcb^Cfc-frjaLfc^y^^u^K*: 

fc^y uytf- K«r*tf«*«r»K»lca«±^lf 

Hi. 50— 300/zidSS{-^5o "^>f^n*#y 

[0 0 15] K±<Oi5^brf^»!SttfcDNAr WS: 

[0 0 16] ffifi£tf><fc 5«-DNA^a— ^B£fb$tt^D 
NAT W lCttXttft*>&ttH] LfcDNA^RNASr**nr £ e 
tftff-CfcSDNA, RNAtt. fe ^^C^ltm^^JS^tL. 

[0 0 17] tftft(DDNAT W^<oai*Dtt. il*ffi*ST- 
tf^ttSo DNATWKB^ftSJx 
fc;a-y ua-^ KOia^J^ffilg^icfcS;*^ l<';*- 
[ooi8] com, M^y^*-^3y#tcft 

!5>ofc»*Sr*». l^*i-^o rix^J:9. t£f£*tc^ 
[0019] r ODNAT U"f ^!t-T U>T y i: 
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[0 0 2 0] McRMtLfc* (Bfi*) O&gK 

S«±-CtffcixSr «W-e*>S. CCD* ^ 3r/8 

[0 0 2 1] ^T, CCQXJy&m^tztt'ete. m 

fil€l5— 30/imS*<O««b3&»jW3£t?#*V\ a^*- — 
jd/uu— F»»«&JBv^;fr*-T?H:. DNATWSfc 

rt»C*aEi-Sii:"C3(mi-6. Mftft£lEI*mt*. 20 20 
mm X 60mmtf>1gU£ £ 1 0 /i ui©)SftSt^ 3r ■* ^ L fc^&~C5 

[0 0 2 2]-*, =^7^~^yUU-1fE««S:ffiffl 
[0 0 2 3] ^ftKOMfaot^), SI^StLfcDNA 

[0 0 2 4] 
[0 0 2 5] 

* it nmmvt \z tstix^zzkz&WLk-rzmkT 

[0 0 2 6] mr.\Z tffimxtfy htefrEiB^J<OS£* 
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[0027] r h 7 u 

*LT^* d £ *»«£i-*»#*lf;iEtt0>DNA7 W 
(Bt**3) j SrUffc-TSo 

[0028] ^ratf r h7s/=¥>^-^S:3EJc^ru 

ME* # y h ttflWB h7y^r^-^l:fio T»J« § ' 
iXT^S r t Sr«p» 2 l£Ett<0DNAT W 

(111**4) J ^Sftt5 0 

[0029] r*ffid5S4*ffil-ftoTVNSS«o 

*tt. &mmmt<ommizMA7*-7i>m7£it£tix 
taiRhfrpms fcwt«fl!«t^BM s v>r. we* # s> 
R^m&i<D&£*mctti,x&mftVistix^x. 

rv^^rir^Stir-t-SDNAT^ (»*15) j $:« 

[0030] rajERitffidssttiK-efcsr ts: 

i-*S»*« 5 JcB*<ODHAr W «**S6) J 

[0031] fg-fctn r« ** l 6 ov^-f ixd^E* 
(»#B7) J Sr»«i-S. 

[0 0 3 2HAI: r»*3S2. 4. 5, 6 0^i*ttJ&» 
8) j 

[0 0 3 3] JB^LIC r||^3. 4. 5. 6C0t^tt^ 

(it** 9) j zmm-tz> 0 

[0 0 3 4] M+IZ- r§S**4, 5. 6(DVvf*LJ&>«£E 
«<ODHATU>f SrHCS-e-SrfclcJfcoritrE^aKy h 
o*3ESrtTV\ WE^*y K^3fe3EOUHi:«rEh7y^ 

JLofflE^sKy hjfeSORJcSJET KU^^-^^tSo 
t»IE^*jx h*«ftfi:(cR^Bi5wi:S:*fati-SDNA 
TWK**9»« (IS** 10) j Sr»«-TSo 

[0035] — rtjEDiiAr woia&cflssiWr 
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ISDN AT W<OSfiO*ffi^»JJ:ii«i-S7d~*v^ 

*i i) j 3Httt1-<5 0 

[00 3 6] rDNATWf SrB^U [eJifte^-E: 

dnat w fcBMH-aiMt*** £ . buIgdnat w ±ic 

$ii:5^»^g^> ffiFEDNAT Wa*fe<0RI*3te£8SfcB 

U IWBR*t*«a***tt. ttEDNAT 

5 F7y*^^t- #«fE£, MEDNAT 

*,T v * S r K u * - ^ KS<5 * NERHDSil fc «t 0 T 

1ST ^ttoTlfflfB;*** h SraaclcK** 20 

2) j **«i-* 0 

[0037] sh-hk: rtijBKi**«iai3t^*«:. fiuie 

DNAT £>[§H£l-# 5 fuEDNAT W 0«ffi03E»^il 
2(C|Btt(^DNAT WK*»9«« 

3) j zmm-tZo 
[0038] n+mz ras««riHHE**ft36S6, 

h^DNA^n-^^^^bi-^rtiCj: 9, ituEX« 
itcStilBDNA^n— ^o*3R<D^3Ky h2Sj£/&£*WcDNA 30 
T W *WttZ> r £ ^#m<ti-5DNAT WKifiaSB 

(flMWSl 4) J ^f«t5 0 

[00 3 9] g§+3£M rtfflEDNAT W # h 9 y 
v-^^lrtU ituEDNA^u — ^©I^BlCit 

fcSr«M»ii-S8»*:«l 4 (cfS^ODNAT 
u->f§«t£eB 5) j SrHfttS. 

[0040] m+^iz mmMT w i*Sn^& d «tsb 

A^n— ^oH^koRtd, iffBTK^v^^o 40 
T, S9IB^2Ky b^CDBtrlBDNA^n— ^OH^bSraft 

DNATw»5fi3g« (»Mi6) j zmm-rzo 
[0041] gH-fcK rt5iessEo[Ejg(c^9Huiass 

mmwMTi^tmmmw (w**i 7) j zmm-t 

[0 0 4 2] m+AJ- rs««r@3£U JeHES^lnME 
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±[zi!m isnzith mmmm t (omn^mm^mt z 

U MI5SS±Ogf^fi:S^m^^DNArn-^S:@ 

[oo4 3] fg+?uc tmm&mfev. mmtsitzmm 

fc, SfTl5S«±{C^^ttTV>ST K^^^^t^ 
# B&EfWW^filc «t 9 T K ^SS^m L ^f? 5 ttfig fc 
ttrE£«-h^0f^^ffi«^0f^^DNA^n-^ 

[0044] sz+c mmRMytm&yt^n. mis 

*3S1 8*^:fil 9tC|E*6<ODNAT W»iSaS« (88* 
^20) j SrHfttS. 
[0 0 4 5] 

[jsw^ifi^jgffi] arte. 

[oo4 6] *&m\z£z>mi<Dmi&<DMm<DVMT w 

*> >9 . Hll (b) HI (a) <DWftJ&4T*7F $ ftfcffi#Sr!fcfc 

[004 7] DNAT W ltt. Sa8cm<DH»«-Cfc 9 . 
V^-CV^^ 0 J»», »l^HlfeOJgffiODNATU>f SrDNA-r 
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[00 4 8] mm<DmMlZ&L$im-etbZ>m£500nm<DT 

tOO 4 9] ^f7^C0S8O*DifCfi/ 
— ^7K»oTDNAXn — r/a$B£<fc£jhrCV*S*«bD;* 

[0 0 5 0] ?fc*5. ^lC0mfi(D^ffi<DDNA^^^^"e 

[0 0 5 1] mi^JfiCO^ffiODNA-x-r^^-C 
tt. £«3*PJ*:Rfc Lfca*. *«3<D*ttW:* t*R^ 

[0 0 5 2] mi<DmM<Dj&Wi<Dm^^ *?X~ 30 

2Pft«lcJ:9»j*&*tTfcJ:v\, 
[0053] £/c. %\<nmM<Dm&<nmk^>(^?x 
tt\ K«3O±fcr^5SJtli7tt**^J:0riaJtS*L-c 

[0054] sfc, mKDmm<Dftm<Dm^^ *?X* 

S^OAJR. Si«ffcottJ:v\ -t It, »«3#ET 40 
[0055] m\<omM<n : !&m<Dmk : 7 £ 4 

[0056] ^fc, m\comM<omm<DDMf ^ 

f*. S«3<OR»B^±(caMffl»i:b-C. so 
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U *0>SiO2«S:S9J«&«*£ UTfflV^fc 
[0 0 5 7] ^fc, KH:64fidSH— <D&Mt LT 

[0058] m^mwizxzmz^mifo&j&mcDUMT 

H3«t. »20^JS£<35^ffi<DDNAT W B^ffii 9 ^gcoffit 

[0 0 5 9] DNA^n— ^g^b^H^DNA^^^^l 

^gr^^o rco^L DNA7V*^l£r&#U 
ftDNA«:8fe**-5 0 #Cl-DNA^ * * Wtfr& *) tf 
>- K/MOfCDNA^ *^l£rS^U U~ — — ^ — 1 1~C 

[eMes-htSo *\?^ K/no&t;f- ii^dna 

[0 0 6 0] DNA-r"^ ^^a^«tf?36«^3t^*12«:, 

f^DNA-7 5 ^ ^ * lJiKJ&lt ^ ttS^^DNA^^f ^ ^ 1 1 OtB 

[0 0 6 1] 3teSl4a>fefflS*Ufcftl*> ^D^-^uy 
X15. /n— 7^7— 16£rgiSU — 17(C1TRM^ 

i/>-Xi8^ J:oX^7t^ixTDNA^^ lcoryi-^ 
R4*ffil9J2lKi*SnSo ay^— *^^X15. ^7H 

[0 0 6 2] T/i^®19a>bcOR&f3fcJ3:> 1/>X18. ^ 
7— 174-ffloT^— 7 ^ ^ — 16^ ioT h7^^/ 
T KU^»m5fe^*20^»ASttSc ^>-Xl8. 5:7- 
17.^-7^^-16. h7 7^r^/7Kl/^^ 
S20dSR»3t«a3t^»S:*fiS;-rSo 

[0 0 6 3] V?y*yy/T K U^«lffl3t^20tt. 

R*t®19(^St$iLS3td5 F75/^V^- ^(Cig^-T 
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OJ: pic, h^^V^-tfffiW^UT^SO'C, 
DNAx 4*?<V^ i*\zMlSL £ tit V * £ ?L<D * £M£H2 S DNA 
7 s -f O^/L^ feffl'fr LTV^fc 9 , DNA^r >f Sr* 

[006 4]*fc, h7y*^/7K^ftBJ**» 
20tt. 7K^-^BWW, DNAx^*^lJb<£>& 

%MfrhV>%&7 Kl/^-7-^(Dx 7 ^WiHcHBItSix 

^Rl**OS»*«:. TK^v-^^x^^^lc 20 
RBWSJt-Cv^liA^^EJtJtcoSSKlctk^-C/hS < ft 

o*D, 3tjRl4C0Rft^l/4<DaHSr^rU-Cv^r Ki/ 

[0 0 6 5] DNA^>f *^U&S[HieL-C. 5 7— 17T-K« 
L^i^^DNAx ^ * * ltf>SH<0DNA:/n 

WSHfe*JCj:oTDNA7 f -f ^^l^>*ffi"C*3t;^C 
2lKlJ:o-CKJWLfc«L \sl/X22KL&oX7 23 

^mtmm<omm^ox^^ 0 moxr^^Rasi^ 

T^^-23"t?a*J:<aE|»rSix5r^Jcft5 0 * 40 
IT, T/^^"-23«:iiiau^:**W:*«|ttJS24^J;o 
T&ttJ£*L£o U>X18, 2K U>X22, 

•¥-23. **ffl*2435S***Ui**3RS:«l*-f5. 
[ 0 0 6 6 ] »&&m5&, h7 7^^/7K^« 

ttj*^*2o^e>offi««at. *tita»24d^©a*sr 

[0 0 6 7] IT, »3*K«25fcl, DNAx-f **l_btf> so 
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■Sr* — * tfsietg £ tit v \h,tf , c<D^-*i«±og|^5< 

[0 0 6 8] l^J: 9lC^2^Hfi^llCj5^T«, 

iV^Sb*A s fcSo SK. DMAy^ DNA 
**<D|n]te5HBi£, 3fe^l201tt^3SfcSria^.-& 

J: 9, DNAx^^^^K^KD^FlBSrlSttS^Sr ids 
[0 0 6 9] »20|HftO»tB^*5VNTtt. T K 

uxv-^ %^r"t"^)DNA^>f ^rffiv^ n i J: 9 , 

Ay^ * ^ OR^SE t) WHW&S*! 
[0 0 7 0] r<OC^^U> Mz-tts 

[0071] fc^v^. itic<Dmk7*'<xi?x&mm<Dik 
fcDNA^^^^^s^-ee=i^ htcf^sau, jffl^ 

{Cfi, JBI5eu^:V^«:^»iELfcDNA^n— ^Sr^ri-S 

[0 0 7 2] m^Oi 9 tC N — SPO^tK^ hcD^^ril 
tf^i-^r tas-5T!EKft50T% DNA^^^^JiT 

[0073] m2<oj&m-en* mw&ffimz-tz>tz#> 
[0074] ft*s. mz<Dmm<DMmK±z>wtfr&*)m 

r t^prfgtft5iV^5a*dSfc-5o DNA^^^^IO^ 
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[0075] Tk\z$:&m\z±z>m3<Dni&<Dj&m<DmkT 

tt. |R30|llSO»tBODNAru>f«aBBllO«IMIriiH 
"CifeS. IB3©Safe©»ffi<ODllATU>f«5S«K-ett, B 

NAT W §3j££§©£DNAx >f * * fiit^g 4: Pf-S^ 

[0 0 7 7] T>^Ktt®31/^bOS£bfete> U>-X3 
0. />- :7*7 — 29£riIoT^— ^5:7— 2S\c£oX h 

X3(K ^ ^ 7— 29. 7 ^ 7^28, h75/^r>^ 
/T K^^*m*^*32^B**tta**5RS:*J«r 20 
5 0 h7ix^/7 K^^*Ul**3R32tt. B3IC* 
LfcDNAr^ x * Soffit 0 ^ |f^<£>2f£:-e 

#«rfxv\ 7K^-^tlWR9, DNAx 

* * ? \±<D&smm * mti-r z> . 

[0 0 7 8] »J»36«33tt. F7y^/7K^U 

£:mitm4<D*>'/*z7&mwz- k&x$z> 0 dna^>< 

^^«Jt36Boafe^*35«t. 3feSL S**^ 

as-#{bbTi3 9. %¥X35ttB4*(C&H336-?*«LfcD 

N Ax * * f -C> a » £ i C [63 d > 9 1*3 £>ttS so 

* £iii3£« HDNA-r * * 1 J: U: AM* £ ft 5 3t t DNAir 
[0 0 7 9] DNA-r-r^^ni. 

#;/Xy ^^JBSrfflV^T ^ ySi5»A*iit*5^ IE 
tC, tt*SE««>7* M y^^^^-fi«(Cj:5DNAX 

n - ^off »a« -ettffl $ *tfc t © * mmcommzmi- 

fc 0 VhVU37JC@^Stb. 38-ClHieS-frfeixS. 40 

[0 0 8 0] h=7 y*>?/T KU^tttB3t^*32Srffl 
V>T, DNAx>f **l±Offi«Sr«fcBU ^U^KS: 
^Sii:fel^DNA-7*>r^^l±Offi«*s*^3Ky hOHT 
K&fcKbtt^ *SJS5tt««XI»*ffl03tK34Sr*>'^ 
-T5 0 3taS34*Uife*tt. UVX39. 30SrSSU 

*tv^^ Ko^JiifcWIWlAt*. -T<5<h 
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^^^li-DNAXo— X$r@^{b-r5o 1^X30. 1">X 
39^3^«tt«»»B**«3tai36*e>aWS*t«*«rSS 

[0 0 8 1] fc*5. »3©*»<D««fc:l3^TW\ JfcR 
i£^^T^-y =Oc* KSrDNAx^^Efc® 

[0 0 8 2] »30Hlfi<OJgll8(CioV^-CW:, laHfc 

Idfl^DNAx ^ * ^ lO^ffijftS^K, tt fc l/VX30^ DNA 

*-#««**i-5rt365»*LV\ r^X^<fct)DNA7^ 
-f ^^OSffi^SA/TV^T, ^EIfe^c#V^DNA■r^^^O 

u>X30fc<Z)IBI»«:*ftS*fti ITtt, *^iRH 

[0083] ^fc. m2Rrjm3(Dmm<Dwm^^^ 

[0 0 8 4] *2Rt/»3<DHlfiO«lBJCfcV^ 
A^^^^fi. 7K^^M/4fcflh7y^ 

[0 0 8 5] 

[«M^«ift] *5S^JCJ:5DNATU-Y, 2£UH)NAT I^-Y 

[0 0 8 6] £fc, ffl^ODNAXn— XdSH^bSiXfc 

[0 0 8 7] £fc, ^M^(DDNAXn-X^^"r5^2p 
©JtftitS^iiaot, DNA^yXSrfflV^ttSO 
[H®cofi5¥>itfeM] 
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